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Synopsis 

In the vicinity of Sydney, N.S.W., S. erythrodactyla breeds from September to March, 
H. haswellianus from March to June, and C. laevis probably from October to February. A 
detailed description is given of the planktonic first-zoea larva of each species. When the larvae 
are classified in accordance with the key to the major groups of grapsid larvae given by Wear 
(1970), the results support Wear’s view that the Sesarminae do not form a natural grouping on 
larval characters. The use of chromatophore patterns to identify larval species within the genus 
Sesarma is also discussed. 


Introduction 

Research on the rearing of larval Brachyura has been actively pursued 
in recent years and descriptions of second and later zoeal stages reared in the 
laboratory are now available for several species ( e.g . Lebour, 1928 ; Costlow 
and Bookhout, 1960,1962 ; Wear, 1967 ; Yang, 1971). There are also numerous 
descriptions of first zoea larvae of known parentage hatched from the egg in the 
laboratory. Yet of the 23 families, 217 genera and 643 species of Brachyura 
in Australian coastal waters (Griffin and Yaldwyn, 1967), the first zoea larvae 
of only two species have previously been described. These are Mictyris longi- 
carpus Latreille, whose larvae were described by Cameron (1965) from crabs 
collected in Queensland, and Leptograpsus variegatus Fabricius, described by 
Wear (1970) from crabs collected in New Zealand waters. The present account 
is therefore the first to describe zoea larvae hatched in the laboratory from crabs 
collected intertidally in New South Wales. 

The three species under investigation, Sesarma erythrodactyla Hess, Eelo- 
grapsus hastvellianus (Whitelegge) and Ghasmagnathus laevis Dana, belong to 
the subfamily Sesarminae of the family Grapsidae. Wear (1970) pointed out a 
discrepancy between the adult and larval classification of the Sesarminae. On 
the basis of larval characters, the subfamily does not appear to represent a 
natural grouping. The results of the present study are discussed in relation 
to this problem. The taxonomic significance of the chromatophore pattern 
of the first zoea larva in the genus Sesarma is also discussed. 

Materials and Methods 

Sesarma erythrodactyla Hess, the red-fingered marsh crab, is a small estuarine 
crab whose adults vary in carapace width from about 10 mm to 17 mm. The 
species burrows in mangrove swamps, or fives in rocky crevices or under rocks 
on intertidal mudflats along the eastern Australian coast, from central Queensland 
to southern New South Wales. Helograpsus hasioellianus (Whitelegge) is about 
the same size as S. erythrodactyla and fives under rocks on mudflats in sheltered 
estuaries from southern Queensland to Victoria and Tasmania, and to Spencer 
Gulf, South Australia. Ghasmagnathus laevis Dana, a slightly larger species, 
also fives under rocks on mudflats along the New South Wales coast, but at a 
higher level on the shore than S. erythrodactyla and H. haswellianus , at or above 
the high tide level. 
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FIRST ZOEA LARVAE OF ESTUARINE CRABS 


The specimens used in this study were collected from Gymea Bay, Port 
Hacking, New South Wales, at monthly intervals from February to September, 
1971. Ovigerous females were placed singly or in pairs in small plastic containers 
(diameter 17 *5 cm) containing rocks and seaweed from the collection area and 
seawater, which was changed daily. Other mature males and females were 
placed in larger aquaria containing aerated seawater ; their habitat and feeding 
requirements were met in the same way as those of the ovigerous females. The 
ambient temperature was approximately 24° 0. 

The breeding cycles 

The monthly collections provided data on the reproductive cycles of the 
three species. 

In February and March, ovigerous females of 8. erythrodactyla were numerous 
and three females laid eggs in the laboratory. From April to September no 
ovigerous females could be found. However, examination of the ovaries of 
females collected during this period showed that the ovaries were full of ripe 
oocytes in August. It therefore seemed likely that oviposition would begin in 
September or October. This implies a spring and summer breeding season 
of six to seven months, from September-October to March, and a non-breeding 
season of five to six months during the autumn and winter. 

The females of H. haswellianus were found to carry eggs from March to 
June, 1971. The breeding season is thus confined to the autumn months and 
reaches a peak in May, when nearly every mature female observed was ovigerous. 

In contrast, only two ovigerous females of <7. laevis were obtained during 
the period of investigation. Both were collected in early February, indicating 
that February is the end of the breeding season of this species. The onset of 
the breeding season in C. laevis was not determined, but must be later than 
September, implying a relatively brief breeding season in the late spring and 
early summer (October to February). 

Examination of the first zoea larval stage 

For each species, the eggs were allowed to hatch in the laboratory and the 
first zoea larvae were studied in detail. Living larvae were observed in seawater, 
with methyl cellulose added to slow the movement of the larvae. Specimens 
required for dissection and whole mounts were fixed and preserved in 10% 
formalin in seawater, or were fixed in alcoholic Bouin’s fluid and preserved in 
80 % alcohol. Dissections were performed in the preservative under the binocular 
microscope, using fine needles. Whole, fixed larvae were mounted in glycerine 
jelly by the following technique (Weesner, 1960). The larvae were transferred 
from 10% formalin to distilled water, and then to a solution of 20% glycerine 
in distilled water. The water was evaporated off in a 58° C oven for 20 minutes 
and the specimens, now in glycerine, were transferred to a drop of glycerine 
jelly at 40° C on a slide on a hot plate. The larvae were arranged in the correct 
position and covered with a coverslip. The preparation was then allowed to 
cool. When the jelly solidified it held the larva in place. 

Drawings of the larvae were made with the aid of a drawing apparatus. 

Besults 

A complete description is given below of the first zoea larva of Sesarma 
erythrodactyla . Descriptions of the first zoea larvae of Helograpsus haswellianus 
and Ghasmagnathus laevis are then given in a summarized form. For each 
species, characters are listed in proximal to distal order, unless otherwise stated. 
The measurements given are the average values obtained from 10 larvae. 
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The First Zoea Larva of Sesarma erytlirodactyla Hess 

After 20 days of incubation, the egg of S. erythrodactyla is 0-35 mm long 
and 0*29 mm across and the embryo is ready to hatch. Hatching is achieved by 
violent twitching movements of the abdomen, which tear the egg membranes. 
The abdomen emerges first, followed by the cephalothoracic region, whose 
maxillipeds also twitch strongly and rapidly. The larva hatches as a jjre-zoea 
larva with a thin cuticle, lacking plumose processes. The pre-zoeal cuticle is 
soon shed and the larva emerges as the first zoea stage (Fig. 1). The larva is 
almost transparent, except for the large, heavily pigmented eyes and a number of 
black and dichromatic black to reddish-orange chromatophores. 

The length of the larva, measured from the tip of the caudal fork to a point 
dorsal to the eyes, thence to the tip of the rostrum, is 1-21 mm. 



(i) The cephalothorax 

The rostral spine of the cephalothorax is straight and is 0*13 mm long. 
The dorsal carapace spine, which is slightly curved posteriorly, is 0 15 mm 
long. The distance from the tip of the rostral spine to the tip of the dorsal 
spine is 0*60 mm. The posterior margins of the carapace are fringed with 
very fine, short hairs. The carapace also carries two dorsolateral setae just 
behind the dorsal carapace spine, and two anterolateral setae just above the eyes. 
The eyes are sessile and are large (0-16 mm in diameter) relative to the size 
of the larva. 
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FIRST ZOEA LARVAE OF ESTUARINE CRABS 



Fig. 2. The appendages and telson of the first zoea of Sesarma erythrodactyla. a , antennule ; 
6, antenna ; c, mandible ; d, maxillule ; e, maxilla ; /, maxilliped 1 ; g, maxilliped 2 ; h, telson, 
dorsal view. 


(ii) The cephalic appendages 

The five pairs of cephalic appendages are characterized by their segmentation 
and setation. 

(a) The antennule (Fig. 2 (a)). The uniramoits, unsegmented antennule 
is 0*09 mm long. It bears three long terminal aesthetascs of equal length 
(0-12 mm) and two shorter, terminal, non-plumose setae, each 0-04 mm long. 

(b) The antenna (Fig. 2 (b )).The spinous process of the antenna is 0-14 mm 
long and bears a double row of 15 spines along its distal half. The third, sixth, 
ninth and twelfth spines are longer and stouter than the other spines. 
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The exopod is slightly more than half the length of the spinous process. 
One lateral seta and a small medial seta arise behind the pointed, spine-like 
tip of the exopod. 

(c) The mandible (Fig. 2 (c)). The mandible is strongly toothed, with a 
ridged molar process and a small incisor process. It lacks a palp. The mandible 
is 0 -95 mm across. 

(d) The maxillule (Fig. 2 (d)). Both the coxal and basal endites of the 
maxillule bear five plumose setae ; on the coxal endite one of those setae is large, 
and on the basal endite two are large. 

The endopod consists of three segments. The proximal segment is fused 
with the protopod and does not bear any setae. The medial segment is short 
and bears one non-plumose seta on its inner margin, about half way along its 
length. The long distal segment bears four terminal plumose setae and one 
subterminal non-plumose seta midway along the inner margin. 

(e) The maxilla (Fig. 2 (e)). The coxal endite, the basal endite and the 
endopod of the maxilla are all bilobed and each lobe bears a number of marginal 
plumose setae. The medial and lateral lobes of the coxal endite possess five and 
three setae respectively. The medial and lateral lobes of the basal endite possess 
five and four setae, respectively. The inner margin of both endites are fringed 
with fine hairs. 

The endopod forms two distal lobes of unequal size, separated by a shallow, 
terminal cleft. The larger lateral and smaller medial lobes give rise to three and 
two long, plumose setae, respectively. Both the outer and inner margins of the 
endopod are fringed with fine hairs. 

The proximal tip of the scaphognathite is produced into a plumose spine, 
and four finely plumose setae are spaced along the outer and distal margins of 
the scaphognathite. Fine hairs fringe the portion of the scaphognathite between 
the two most proximal plumose setae. 


(iii) The thoracic appendages 

Like the cephalic appendages, the thoracic appendages are characterized 
by their segmentation and setation. 

(a) The first maxilliped (Fig. 2 (/)). One sparsely plumose seta arises from 
the inner margin of the coxa of the first maxilliped. The basis, with a length 
of 0 *15 mm, is about two and a half times as long as wide, and bears on its inner 
margin four pairs of short, non-plumose setae. 

The endopod is 0*17 mm long. It bears a number of sparsely plumose 
setae. Proceeding in a proximal to distal direction, the ischium bears two 
short setae of about equal length on the inner margin, two-thirds of the way 
along its length ; the merus, which is about one and one-half times as long as 
the ischium, bears two short setae midway along the inner margin ; the carpus, 
about half the length of the ischium, bears one long inner distal seta ; the 
propodus, about three-quarters the length of the ischium, bears two long inner 
distal setae, and the dactylus, about the same length as the propodus, bears 
four long terminal setae and a very small unarmed seta midway along its outer 
margin. 

The exopod, 0*16 mm long, is incompletely divided into two unequal 
segments. It is tipped with four long, biplumose, natatory setae, each 0*19 mm 
long. 

(b) The second maxilliped (Fig. 2 (#)). The coxa of the second maxilliped is 
without setae. The basis, 0-14 mm long, bears four short, sparsely plumose 
setae along its inner margin. 
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FIRST ZOEA LARVAE OF ESTUARINE CRABS 


The three-segmented endopod is 0 • 05 mm long. The first segment is without 
setae, the second bears one short, inner, distal, plumose seta, and the third 
segment bears a total of five setae : one long, plumose seta on the inner margin ; 
one short, smooth seta laterally ; and one long and two shorter plumose setae 
at the tip. 

The exopod, 0*12 mm long, bears four long, terminal, biplumose, natatory 
setae, each 0*20 mm long. 

(c) The third maxilliped. The third maxillipeds are rudimentary. 

(d) The pereiopods. No pereiopods are present. 

(e) The gill buds. No gill buds are present. 

(iv) The abdomen 

(a) The abdominal segments . The first, fourth and fifth abdominal segments 
are each 0*11 mm in length; the second and third segments are shorter 
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Fig. 3. The system of chromatophores of a first zoea larva, following Wear’s 1968 modi¬ 
fication of Aikawa’s 1929 classification. 

Primary System : 

A. Neural Group. 1. Supracerebral 2. Antennular 3. Antennal 4. Labral 5. Mandibular 

6. Maxillar 7. Maxillipedal 8. Lateral intestinal 9. Sub intestinal. 

B. Visceral Group. 10. Median gastric 11. Precardiac 12. Subcardiac 13. Postcardiac. 
Secondary System : 

14. Posterior carapacial 15. Posteroventral carapacial 16. Lateral carapacial 
17. Dorsal carapace spine 18. Maxillipedal 19. Optic 20. Median ocular centre. 
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(0-08 mm). The first segment bears no spines or setae. Segments two and 
three each carry a pair of dorso-lateral papillae. The papillae of segment two, 
which are directed forwards, are well developed, as in all brachyuran larvae. 
Those of segment three are very small and directed backwards. Segments two 
to five each possess short lateral expansions on their posterior margins and carry 
a pair of dorsal setae. Limb buds are absent. 

(b) The telson (Fig. 2 (h)). The telson, including the caudal fork, is 0-23 mm 
long. The lateral cornua are long and slender ; they are almost straight in 
dorsal view and only slightly curved dorsally in lateral view. Distally the 
cornua each bear two dorso-lateral rows of approximately 30 short fine hairs. 
The distance between the tips of the lateral cornua is 0 -18 mm. The telson plate 
is 0 • 07 mm long, with a breadth of 0 -12 mm at its posterior margin. The median 
cleft of the posterior margin is crescent-shaped and quite broad. On either side 
of the median cleft are three plumose setae, the middle seta of each side being 
shorter than the outer setae. 


Table 1 

Sesarma erythrodactyla. Chromatophores of First Zoea Larva 
(+ = chromatophore present; — = chromatophore absent) 


Primary System 

A. Neural Group 

1. Supracerebral . . . . — 

2. Antennular . . . . + 

3. Antennal . . . . -j- 

4. Labral . . . . . . -j- 

5. Mandibular . . . . -f- 

6. Maxillar . . . . -j- 

7. Maxillipedal . . . . -j- 

8. Lateral intestinal . . -j- 

9. Subintestinal . . . . + 

B. Visceral Group 

10. Median gastric . . + 

11. Precardiac .. .. — 

12. Subcardiac . . . . -f- 

13. Postcardiac . . . . -f- 

Secondary System 

14. Posterior carapacial . . — 

15. Postoventral carapacial + 

16. Lateral carapacial . . — 

17. Dorsal carapace spine — 

18. Maxillipedal . . . . -f- 

19. Optic . . . . . . -j- 

20. Median ocular centre + 


Black 

Black 

Black 

Black 

Black 

First maxilliped only ; black 
Segments 1 and 2 ; segment 1 coalesced 
with 13 below ; dichromatic black to 
reddish-orange 

Segments 2-5 ; dichromatic black to reddish- 
orange 

Dichromatic black to reddish-orange 
Black 

Dichromatic black to reddish-orange ; 
coalesced with 8 in abdominal segment 1 


Dichromatic black to reddish-orange 


First maxilliped only ; black 

Black 

Black 


(v) The chromatophores 

The chromatophores of the first zoea of S. erythrodactyla are black or 
dichromatic black to reddish-orange in the living larva. Fixation and preserva¬ 
tion of the larva causes a fading of the colours, and may eventually distort 
the oiiginal position of the chromatophores (Aikawa, 1933). The black 
chromatophores are the most stable but they, too, fade with time. Thus, 
although the chromatophores are constant inheritable characters of the zoeal 
(see Aikawa, 1929), they cannot be used for the identification of long preserved 
specimens. They may be used, with other identifying characters, to identify 
larvae which have not been preserved for long periods. 


Proceedings of the Linnean Society of New South Wales, Vol. 98, Part 1 








20 


FIRST ZOEA LARVAE OF ESTUARINE CRABS 

m 

In 1929 Aik awa classified the zoeal chromatophores into two systems— 
a Primary System and a Secondary System. The Primary System, which is 
further subdivided into a Neural Group and a Visceral Group, contains profusely 
branched and segmentally arranged chromatophores. The Secondary System 
contains chromatophores which are numerous, sparsely branched and irregularly 
arranged. In 1968 Wear modified Aikawa’s classification, by adding two new 
chromatophores to the Neural Group of the Primary System, and two new 
chromatophores to the Secondary System. Figure 3 is a diagram showing the 
position of the chromatophores. The numbering system used follows Wear’s 
1968 modification of Aikawa’s classification. 

The details of the chromatophores of the first zoea larva of S. erythrodactyla 
are listed in Table 1 in accordance with the scheme presented in Fig. 3. Observa¬ 
tions on living larvae allowed the colour of the chromatophores to be accurately 
specified. 

The First Zoea Larva of Helograpsus haswellianus (Whitelegge) 

H . hasivellianus hatches in the usual manner as a pre-zoea larva. After a 
short time the larva sheds this cuticle and becomes a first zoea. The first zoea 
larva of H. haswellianus , illustrated in Fig. 4 (a), has a total length of 1*49 mm. 
The important larval characteristics can be summarized as follows : 

(i) The Gephalothorax 

Rostral spine 0-15 mm long. 

Dorsal carapace spine 0-15 mm long, strongly curved posteriorly from 
about one-fifth of the way along its length. 

Length from tip of rostrum to tip of dorsal spine 0-53 mm. 

Lateral carapace spines 0 • 09 mm long, directed slightly posteriorly and 
curved downwards. 

Posterior margin of carapace fringed with short hairs, with seven 
to nine short stout spines ventrolaterally. 

One pair of dorso-lateral setae just behind dorsal carapace spine. 

Eyes sessile, 0-19 mm across. 

(ii) The cephalic appendages 

{a) The antennule (Fig. 5 (a)) 

Uniramous ; 0-07 mm long. 

Two long aesthetascs and one short seta terminally. 

(b) The antenna (Fig. 5 (b)) 

Biramous. 

Spinous process 0*14 mm long ; bearing a double row of 12 spines along 
its distal length (spines 2, 4, 6 and 8 longer and stouter than remaining 
spines). 

Exopod about two-thirds length of spinous process ; one lateral seta and 
one very fine medial seta arising just below the spine-like tip. 

(c) The mandible (Fig. 5 (c)) 

0-05 mm across. 

Strongly toothed. 

Well developed incisor and molar processes. 

(d) The maxillule (Fig. 5 (d)) 

Coxal endite bearing five plumose setae. 

Basal endite bearing five plumose setae, including one very long one. 

Three segments of endopod bearing nil, one and five sparsely plumose 
setae, respectively. 
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Fig. 4. The first zoea of: a, Helograpsus haswellianus , lateral view ; b. Chasmagnathus 
laevis , lateral view. 


(e) The maxilla (Fig. 5 ( e )) 

Coxal endite bearing respectively four and three marginal plumose 
setae on the medial and lateral lobes. 

Basal endite bearing respectively five and four marginal plumose 
setae on the medial and lateral lobes ; inner margin fringed with 
fine hairs. 

Medial and lateral lobes of endopod each bearing two terminal setae ; 
outer and inner margins fringed with fine hairs. 

Scaphognathite with proximal tip produced into plumose spine; four 
finely plumose setae spaced along the outer and distal margins. 
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FIRST ZOEA LAE VAE OF ESTUARINE CRABS 



Fig. 5. The appendages and telson of the first zoea of Helograpsus haswellianus. a, antennule; 
6, antenna; c, mandible ; d, maxillule ; e, maxilla ; /, maxilliped 1 ; g, maxilliped 2 ; h, telson, 
dorsal view. 

(iii) The thoracic appendages 

(a) Maxilliped 1 (Fig. 5 (/) 

Coxa bearing one sparsely plumose seta on inner margin. 

Basis 0-15 mm long; bearing 10 sparsely plumose setae spaced along 
inner margin. 

Endopod 0-18 mm long ; five segments bearing respectively two, two, 
one, two and five sparsely plumose setae. 

Exopod 0 14 mm long, bearing four biplumose, natatory setae 
terminally, each 0*20 mm long. 
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(b) Maxilliped 2 (Fig. 5 ( g )) 

Coxa bearing no setae. 

Basis 0-15 mm long; bearing four sparsely plumose setae on inner 
margin. 

Endopod 0 ■ 08 mm long ; three segments bearing respectively nil, 
one and five setae ; outer subterminal seta of third segment smooth 
and small, inner subterminal seta of third segment well developed. 
Bemainder of endopod setae sparsely plumose. 

Exopod 0-13 mm long; bearing four biplumose natatory setae 
terminally, each 0-20 mm long. 

(c) Maxilliped S; Pereiopods ; Gill buds 

All absent. 

(iv) The abdomen 

(a) The abdominal segments 

Five segments each of about equal length (0-11 mm). 

Segment 1 without spines or setae. 

Segment 2 with a pair of forwardly directed dorso-lateral papillae. 

Segment 3 with a pair of small, backwardly directed dorso-lateral 
papillae. 

Segments 2-5 with posterior margins slightly expanded laterally ; each 
bearing two dorsal setae. 

Pleopod buds absent. 

( b) The telson (Fig. 5 (h)) 

0-23 mm long. 

Lateral cornua long, slender, curved slightly inwards and dorsally ; 
0-19 mm between tips ; and bearing two dorso-lateral rows of fine 
hairs distally. 

Telson plate 0*07 mm long, 0*14 mm broad at posterior margin ; broad 
median cleft; three plumose setae on each side of cleft with inner 
seta of each side longest; distinct ventral protrusion of telson plate. 

(v) The chromatophores 

Since the description of the first zoea larva of H. haswellianus was made 
from preserved specimens, the precise details of the chromatophore pattern have 
not yet been obtained. The number and size of the dark black and brown 
chromatophores in the preserved larvae indicate that the living larvae are heavily 
pigmented. 

The First Zoea Larva of Ohasmagnathus laevis Dana 

Although a large number of larvae was hatched from the eggs of two ovigerous 
females brought to the laboratory, most did not survive past the prezoea stage. 
However, a sufficient number moulted to enable the following summarized 
description of the first zoea larva of G. laevis to be prepared. The larva, which 
is illustrated in Fig. 4 (5), has a total length of 1*51 mm. 

(i) The eephalothorax 

Bostral spine 0*13 mm long, straight. 

Dorsal carapace spine 0*16 mm long, strongly curved posteriorly from 
one-third of the way along its length. 

Length from tip of rostrum to tip of dorsal spine, 0*50 mm. 

Lateral carapace spines 0*06 mm long ; directed somewhat posteriorly 
and curved downwards. 

Posterior margin of carapace fringed with short hairs ; with eight short, 
stout spines ventrolaterally. 

One pair of dorsal setae just behind dorsal carapace spine. 

Eyes sessile, 0-17 mm across. 
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FIRST ZOEA LARVAE OF ESTUARINE CRABS 


(ii) The cephalic appendages 

(a) The antennule (Fig. 6 (a)) 

Uniramous ; 0-10 mm long. 

Two long aesthetascs of equal length and^two short setae terminally. 



Fig. 6. The appendages and telson of the first zoea of Chasmagnathus laevis. a, antennule ; 
b , antenna ; c, mandible ; d , maxillule ; e, maxilla ; /, maxilliped 1 ; g , maxilliped 2; h> telson, 
dorsal view. 
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(b) The antenna (Fig. 6 (b)) 

Biramous. 

Spinous process 0*19 mm long ; bearing a double row of 12-13 spines 
distally (the eight most distal pairs of spines longer than the more 
proximal spines). 

Exopod well developed, almost half length of spinous process ; one 
lateral and one short, fine medial seta just below its spine-like tip. 

(c) The mandible (Fig. 6 (c)) 

0*05 mm across. 

Strongly toothed. 

Well developed incisor process with three to four sharp teeth ; ridged 
molar process. 

(d) The maxillule (Fig. 6 (d)) 

Coxal endite bearing two large and three small plumose setae. 

Basal endite bearing two large and three small plumose setae ; inner 
margin fringed with fine hairs. 

Endopod of three segments ; proximal segment fused with protopod, 
bearing fine hairs laterally ; medial segment bearing one smooth 
seta about midway along inner margin ; distal segment bearing four 
terminal, sparsely plumose setae and one subterminal smooth seta, 
about midway along inner margin. 

(e) The maxilla (Fig. 6 (e)) 

Coxal endite bilobed ; bearing three plumose setae on each of its lobes ; 
inner margin fringed with fine hairs. 

Basal endite bilobed ; bearing four plumose setae on each of its lobes. 

Lateral and smaller medial lobe of endopod each bearing two terminal, 
sparsely plumose setae ; outer and inner margins fringed with fine 
hairs. 

Scaphognathite with proximal tip produced into a plumose spine ; 
four finely plumose setae spaced along the outer and distal margins, 
which are otherwise fringed with fine hairs. 

The thoracic appendages 

(a) Maxilliped 1 (Fig. 6 (/)) 

Coxa bearing one sparsely plumose seta on inner margin. 

Basis 0 16mm long; bearing eight sparsely plumose setae spaced 
along inner margin. 

Endopod 0-16 mm long; five segments bearing, respectively, two, 
two, one, two and five sparsely plumose setae. 

Exopod 0*16 mm long; bearing four long biplumose, natatory setae 
terminally, each 0*21 mm long. 

(b) Maxilliped 2 (Fig. 6 (g)) 

Coxa bearing no setae. 

Basis 0*16 mm long; bearing four sparsely plumose setae on inner 
margin. 

Endopod 0*08 mm long ; three segments bearing respectively nil, one 
and five setae : seta of medial segment smooth and about midway 
along inner margin ; outer subterminal seta of distal segment smooth, 
inner subterminal seta and terminal setae plumose. 

Exopod 0*17 mm long ; bearing four long, biplumose, natatory setae 
terminally, each 0*18 mm long. 

(e) Maxilliped Z; Pereiopods ; Gill buds 

All absent. 
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(iv) The abdomen 

(a) The abdominal segments 

Segments 1, 3, 4 and 5 of about equal length (0-11 mm) ; segment 2 
shorter (0-09 mm). 

Segment 1 without spines or setae. 

Segment 2 with a pair of well-developed dorso-lateral papillae directed 
forwards. 

Segment 3 with a pair of small, backwardly-directed dorso-lateral 
papillae. 

Segments 2-5 with posterior margins slightly expanded laterally; 
each bearing two dorsal setae. 

Pleopod buds absent. 

(b) The telson (Fig. 6 (h)) 

0 * 24 mm long. 

Lateral cornua curved inwards and slightly curved dorsally ; 0*12 mm 
between tips ; each bearing two dorso-lateral rows of short hairs 
distally. 

Telson plate rectangular, 0*08 mm long, 0*11 mm broad ; indentation 
of posterior margin narrow ; three plumose setae on each side of 
indentation ; distinct ventral protrusion of telson plate. 

(v) The chromatophores 

Details of the chromatophores were not obtained for the first zoea of G. laevis , 
because only preserved specimens were available during the course of the present 
study. 


Discussion 

The larval classification of the Sesarminae 

In recent years Wear (1967, 1968a, 1968&, 1970) has made a detailed study 
of the classification of first zoea larvae of the Brachyura. His paper of 1970 
discusses the classification of grapsid larvae in relation to the adult taxonomy 
of the Grapsidae and provides a key based on the larvae of 34 species from 17 
of the 39 genera of grapsids. According to this key, there are discrepancies 
between the adult and larval classification of grapsids in the subfamilies 
Sesarminae and Yaruninae. Within the Sesarminae, the first zoea larva in the 
genus Sesarma conforms to the following set of distinguishing characters : 

Lateral carapace spines absent; dorsal carapace spine short and stout ; 
antennal spinous process small, exopod developed to about half length 
of spinous process ; abdominal segments 3-5 without postero-lateral 
ridges ; telson widely forked with cornua long and slender, lateral telson 
setae absent. 

The first zoea larvae of the genera Helograpsus and Chasmagnathus , on the 
other hand, conform to a contrasting set of characters : 

Lateral carapace spines present; dorsal carapace spine usually long and 
slender ; lateral carapace spines directed strongly downwards and inclined 
posteriorly, without hairs or tubercles ; dorsal carapace spine curved ; 
antennal exopod about half length of spinous process. 

The characters of the first zoea larva of Sesarma erythrodactyla Hess, as 
described in the present study, agree with Wear’s diagnosis in all respects except 
one. The first zoea of S. erythrodactyla has the postero-lateral margins of 
abdominal segments 3-5 expanded as small non-lobed ridges. This minor 
difference, however, does not prevent S. erythrodactyla from being classified with 
the other five species of Sesarma referred to in Wear’s key. 
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Such postero-lateral expansions of the third to the fifth abdominal segments 
are consistent with published descriptions of the larvae of 8. cinereum (Bose.), 
8. reticulatum Say, 8 . tetragonum (Fabricius) and 8. ricordi (H. Milne Edwards), 
in which the postero-lateral margins of the segments are variously described as 
terminating in a “ deltoid tooth ” (Hyman, 1924), “ slightly rounded lateral 
spines which overlap the next segment ” (Costlow and Bookhout, 1960), “ minute 
spines ” (Raja Bai, 1961), and “ a short blunt point which overlaps the following 
segment ” (Diaz and Ewald, 1968). It is only in the descriptions of the larvae 
of Sesarma sp. and S . picta de Haan by Aikawa (1929,1937) and of S. haematoeheir 
and 8 . dehaani by Yatsuzuka (1962) that the expansions of the postero¬ 
lateral margins of abdominal segments 3-5 are not recorded. Aikawa did not 
recognize the importance of the armature of the abdominal segments for classi- 
ficatory purposes, and may have neglected such expansions if present, and 
Yatsuzuka refers to only a few major characteristics. 

Similarly, the characters of the first zoea larvae of Helograpsus haswellianus 
(Whitelegge) and Ghasmagnathus laevis Dana agree with Wear’s diagnosis for 
the larvae of these genera. The present work therefore supports Wear’s contention 

Table 2 


Ghromatophores of the First Zoea Larvae of Six Species of the Genus Sesarma 
( + = present ; —= absent; 0=not determined) 



Sesarma 

Sp. 

*8. 

picta 

s. 

cinereum 

s. 

reticulatum 

S. 

tetra¬ 

gonum 

s. 

erythro- 

dactyla 

Primary System 

A. Neural Group 

1. Supracerebral . . 

— 

0 

— 

— 

0 

— 

2. Antennular 

— 

— 

— 

+ 

+ 

+ 

3. Antennal 


0 

— 

— 

0 

+ 

4. Labral 

+ 

0 

+ 

+ 

0 

+ 

5. Mandibular 

+ 

0 

+ 

+ 

+ 

+ 

6. Maxillar 

+ 

0 

— 

— 

0 

+ 

7. Maxillipedal— 

mxp 1 

— 

0 

+ 

— 

— 

+ 

mxp 2 

— 

0 

+ 

+ 

+ 

— 

8. Lateral intestinal 

+ 

+ 

+ 

+ 

+ 

+ 

9. Subintestinal . . 

— 

— 

+ 

+ 

+ 

+ 

B. Visceral Group 

10. Median gastric. . 

+ 

0 

— 

— 

0 

+ 

11. Precardiac 

— 

0 

+ 

+ 

0 

— 

12. Subcardiac 

+ 

0 

— 

+ 

+ 

+ 

13. Postcardiac 

+ 

0 

— 

— 

0 

+ 

Secondary System 

14. Posterior cara- 

pacial . . 

— 

— 

— 

— 

0 

— 

15. Postoventral 

carapacial 

+ 

0 

— 

+ 

0 

+ 

16. Lateral carapacial 

— 

0 

— 

+ 

0 

— 

17. Dorsal carapace 

spme 

— 

0 

— 

— 

— 

— 

18. Maxillipedal— 

mxp 1 

— 

+ 

+ 

_* 

+ 

+ 

mxp 2 

+ 

— 

+ * 

+ * 

— 

— 

19. Optic 

— 

0 

+ 

+ 

+ 

+ 

20. Median ocular 

centre . . 

+ 

0 

+ 

+ 

+ 

4- 


* From Aikawa (1929). 
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that the larval classification of the Sesarminae does not conform to the adult 
classification. The genus Sesarma falls into one larval category, the genera 
Helograpsus and Chasmagnathus into another. 

Ghromatophores and larval identification in the genus Sesarma 

The chromatophore pattern of brachyuran larvae has been attributed 
diagnostic values at the generic and specific levels (Hyman, 1924 ; Aikawa, 
1929, 1933), but few detailed studies of chromatophore pattern have been made. 
For the genus Sesarma , information on the chromatophore pattern of the first 
zoea larva is now available for six species ( S. erythrodactyla Hess, this account; 
S. tetragonum (Fabricius) ; S. reticulatum Say ; S. cinereum (Bose.) ; S. pieta 
de Haan ; S. sp. ; Aikawa, 1929, 1937 ; Costlow and Bookhout, 1960, 1962 ; 
Baja Bai, 1961). The details are summarized in Table 2. Despite the large 
gaps in some accounts, it seems probable that no two species have identical 
patterns of larval chromatophores. Since other species remain to be described, 
it cannot yet be asserted that the chromatophore pattern alone is sufficient to 
distinguish the larvae of species within a genus, but the possibility is worthy of 
further investigation. If the chromatophore pattern alone is not specific, it 
may be of value in conjunction with the setation of the appendages as a means of 
separating larval species. 
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